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In recent years there have been several reports
about the presence of new spotted fever group
(SFG) Rickettsia in a geographic range [1,2]. The
speciﬁc identiﬁcation of the tick rickettsiae is
established by polymerase chain reaction (PCR)
ampliﬁcation and DNA sequence of relevant
rickettsial genes, particularly the outer membrane
proteins genes (ompA and ompB), the citrate
synthase (gltA) and the 16S rRNA genes [3,4].
The epidemiology of rickettsiae and rickettsial
diseases in Andalusia (south Iberian Peninsula) is
not well known. The purpose of this study was
to identify and characterise SFG rickettsiae pres-
ent in ticks from wild ungulates in two signiﬁ-
cant natural parks and surrounding areas
situated in Andalusia (P.N. Sierra Nevada and
Don˜ana).
The presence of Rickettsia in hard ticks was
evaluated using molecular techniques (PCR
ampliﬁcation and sequencing) over a sample of
180 ticks of eight species (Ixodes ricinus Linnaeus,
1746, Haemaphysalis sulcata Canestrini and Fanz-
ago, 1877, H. punctata Canestrini and Fanzago,
1877, Hyalomma lusitanicum Koch, 1844, Rh. tura-
nicus Pomerantzev, 1940, Rh. bursa Canestrini and
Fanzago, 1877, Rh. (Boophilus) annulatus (Say,
1821) and Dermacentor marginatus (Sulzer, 1776))
collected on 23 red deer, 5 fallow deer, 23 Iberian
ibex and 32 wild boar during population control
programmes in each national park during the
years 2002–2003 (Table 1). D. marginatus, I. ricinus,
Hy lusitanicum and Rh. bursa appeared in both
natural spaces whereas Rh. annulatus and
H. sulcata were restricted, respectively, to Don˜ana
and Sierra Nevada. DNA was extracted individ-
ually using the kit Nucleo Spin Tissue (Macherey-
Nagel, Du¨ren, Germany) and speciﬁc rickettsial
sequences were detected by using PCR primers
that amplify a portion of glta, ompA and ompB
genes, respectively [3]. Positive PCR products
were sequenced in a CEQ 2000XL capillary DNA
sequencer (Beckman Coulter Life, Brea, CA, USA)
according to the manufacturer’s instructions.
Sequences were manually aligned and analysed
with Bioedit and identiﬁed using the BLAST
feature of GenBank.
Overall, rickettsial DNA was detected in 51
(28.3%) of the examined ticks. Sequence analysis
revealed that I. ricinus, captured on red deer,
Iberian ibex and wild boar, were infected with
R. monacensis, including strain IRS3, and R. helve-
tica (prevalences of 50.0% and 4.3%, respectively),
while D. marginatus, mainly from wild boar,
presents R. slovaca (13.9%) and R. raoultii
(38.9%). R. massiliaewas found in one Rh. turanicus
(prevalence of 20.0%) from Iberian ibex. H. sulcata,
from Iberian ibex of Sierra Nevada, shows the
presence (6 ⁄ 17, prevalence of 35.3%) of a
still not described Rickettsia sp. that is closer to
R. hoogstraalii.None of theH. punctata,Hy. lusitani-
cum, Rh. annulatus or Rh. bursa ticks studied
contained rickettsiae.
This study conﬁrms the presence of several
rickettsiae species in ticks affecting wild
ungulates in the south of the Iberian Peninsula.
Ticks infected with zoonotic Rickettsia species
(R. slovaca, R. raoultii, R. helvetica and R. monacen-
sis) could be maintained and dispersed by wild
ungulates. The rickettsia detected in H. sulcata
appears to have a distribution limited to medium-
high Mediterranean mountain ranges. The high
prevalence detected should be taken into
consideration because elevated ungulate host
and vector population densities will be related
to an increase in the risk of transmission of
these pathogens to the human population that
lives, works or uses temporally these natural
spaces.
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